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Project 1. Assessment and Selection for Scab Resistance in Soft Red Winter Wheat.
1. What mgor problem or issueis being resolved and how are you resolving it?

Highly effective type Il scab resistance has not been identified in soft red winter (SRW) wheat. Most of
the type |1 resistance sources currently being used are progeny of Sumai #3, and are spring habit, low
yielding and susceptible to glume blotch, powdery mildew and lesf rust in Virginiaand the mid-Atlantic
region. A mgor objective isto transfer type Il resistance from these sources into SRW whesat
backgrounds to develop scab resstant germplasm and varieties with high yield potentiad and resstance
to other prevaent diseases including powdery mildew, lesf rust and glume blotch. The mgjor Strategies
being used in our program to accelerate development of scab resistant wheat genotypesinclude: 1)
Incorporation and pyramiding of type Il and other types of resistance into adapted SRW whesat
backgrounds via sdection of progeny from top-cross, backcross and doubled haploid populations; 2)
Screening and sdection for type |1 and other types of resistance in inoculated greenhouse and field
nurseries and; 3) Simultaneous evauation of progeny for disease resstance and other agronomic traits.

2. Wha were the most sgnificant accomplishments?

Thirty-six scab resistant sources (21 Chinese, 2 French, 1 Japanese, 2 Canadian and 10 SRW wheat
lines) have been used as parents in the breeding program and over five hundred populations from F, to
Fs have been evauated in scab nurseries at Warsaw and Blacksburg, Virginia Fifty advanced wheat
lines were eva uated smultaneoudy for scab resistance in a scab nursery at Blacksburg and for other
agronomic traits in observation yield tests at Warsaw and Blacksburg in spring 2001. Three of these
lines were evduated in preliminary variety yidd trids and seven lines were tested in the uniform winter
whesat scab nurseries. Scab resstance in 532 doubled haploid lines and 300 F; lines, sdlected from
2460 Fs lines evaluated at Warsaw last year, were evauated for scab resistance in an inocul ated
nursery at Blacksburg and for other agronomic traitsin trids at Warsaw this spring. In addition, 2960
Fs lines, derived from 53 F, populations screened for scab resistance, were evauated for agronomic
performance in a head-row nursery at Warsaw. Advanced lines developed in our program possess
scab resistance derived from one or more type |l resistance sources or type |l resistance combined with
other types of resistance. Some of these scab resistant lines (VAOOW562, VAOOW566, VAO1W447,
VAO1IW462, VA01IW464, VA0IWA465, and VA01W483) have high yield potential and resistance to
other diseases, such as powdery mildew and leef rust. Progressin transferring type |1 resistance into
SRW whegt genotypes has been accdlerated via use of the wheet by maize double haploid systlem. To
date, 109 doubled haploid plants and 101 haploid plants have been derived from 3-way crosses
consisting of diverse scab resstant parents. Type |l resistance derived from seven different sourcesis
being back-crossed into eight different SRW wheset backgrounds, of which two are adapted sources
with other types of resstance. Approximately 385 backcrosses were made between resistant progeny
derived from three BCsF; and 16 BC,F; populations and their recurrent parents. Thiswill result in the
development of near-isogenic lines with type Il resistance incorporated into adapted SRW whesat
backgrounds and facilitate pyramiding of different types of resistance.
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Project 2. Heredity, Molecular Markersand Selective Breeding for Wheat Scab Resistance.
1. What mgor problem or issue is being resolved and how are you resolving it?

Knowledge concerning the amount of available genetic diversity and genetic mechanisms governing
scab resigtance is ambiguous and insufficient, and the mode of inheritance of resstance is not clear and
likely involves complex gene interactions. The mgor objective of this project isto determine the amount
of exising genetic diversity and genetic control of resistance in three identified resistance sources.
Inheritance of scab resistance was studied using conventional and molecular techniques. Four F,
populations (Madison x W14, Pioneer 2684 x W14, Pioneer 2684 x Shaan 85 and Pioneer 2684 x
Ernie) were characterized for number of infected spikelets, severity, percentage of scabby seeds and
DON toxin content. In addition, two F,.3 populations Madison x W14 and Pioneer 2684 x W14 were
characterized for scab severity. The F, population Pioneer 2684 x W14 is being used to map resstance
to scab using SSR markers. SSR markers associated with resistance in this population are aso being
used to genotype six identified resistance sources.

2. Wha were the most sgnificant accomplishments?

Two complementary genes with mgor effects were found to confer scab resstance in whest lines W14
and Shaan 85 based on similar segregation patterns of F, progeny from three populations characterized
for the number of infected spikelets, severity, percentage of scabby seeds and DON content. Oneto
two genes were found to confer resistance in the SRW whest cultivar Ernie. Using 180 pairs of SSR
primers, three mgor quantitative trait loci (QTL) were identified on wheat chromosomes 3BS, 5AL and
7BL, and explained 15, 10 and 10% of the total variation in disease severity among 82 F, individuds
and 26, 12 and 11% of total variation in disease severity among 82 F,; lines. In addition to theses
magor QTL, two minor QTL were identified on chromosomes 2B and 6A, and explained 6 and 4% of
the totd variation in disease severity among 82 F, individuds, and 4 and 2% of total variation in disease
severity among 82 F,.; lines. Seven DNA markers from the five chromosome regions mentioned above
were used to genotype Sx diverse res stance sources. Differences observed in these markers among
severd of the six lines indicate that some lines may possess different resistance genes that could be used
to pyramid res stance from these sources and, thereby improve the leve of scab resstance. Two
doubled haploid populations were developed and will be evaluated for disease reaction in greenhouse
tests thiswinter. These lines will be used to verify genetic and marker datain the coming year.
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continuethelist on the next page.
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